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Abstract – A well-designed, energy-efficient street lighting 

system should permit users to travel at night with good 

visibility, in safety and comfort, while reducing energy use 

and costs and enhancing the appearance of the 

neighbourhood. These cost savings can also enable 

municipalities to expand street lighting to additional areas, 

increasing access to lighting in low-income and other 

underserved areas. In addition, improvements in lighting 

quality and expansion in services can improve safety 

conditions for both vehicle traffic and pedestrians. The 

system was programmed to automatically turn off during the 

hours of daylight and only operate during the night. The 

brightness of the LED streetlight is inversely proportional to 

the number of vehicles passing the entry point .When only 

single vehicle passes entry point, the streetlight glows with 

100% brightness. When two vehicles passes the entry point, 

the brightness of the streetlight glows with 90% brightness 

.Similarly the brightness of the streetlight keeps on reducing 

depending on the number of vehicles till the brightness 

reaches the minimum value (say 50%) for visible vision. The 

minimum value of the brightness depends on different 

parameters like area, type of streetlight, etc. The brightness 

again increases as the vehicles exit the exit point of the road. 

There is another important part of the operation. It is the 

power generation mode. It consists of a solar panel which 

uses sun’s radiation as a source to produce power and a 

propeller. The propeller rotates due to motion of the vehicle 

and motion of the wind. The dynamometer connected to the 

propeller converts the mechanical energy into electrical 

energy, hence producing power. 

  

Keywords – Light Emitting Diode, Light Dependent Diode, 

Brightness, Streetlight, Propeller.  

 

I. INTRODUCTION 
 

According to a survey conducted by the IEA 

(International Energy Agency) on the global electricity 

used by street lighting in 2005, there were about 130 

million street lamps in the world and the figure steadily 

grew to 180 million in 2010. Several types of street lamps, 

such as mercury-vapor lamp, high Pressure sodium lamp, 

metal halide lamp, fluorescent lamp and LED lamp have 

been in use. A comparison of the different kind of lamps 

used in street lights is shown in Table [1]. In many 

countries, studies on the use of LED lighting have been 

conducted in terms of the benefits of LED lighting and 

traffic safety. As of now, no country in the world has 

widely used LEDs as the street lighting and many 

countries have used them in a demonstrative manner so as 

to determine their actual benefits and feasibility. The 

design methodology adopted was to reduce power of the 

system and to optimize it based on cost. Energy consumed 

by the existing system of lighting is high and is most 

inefficient which can be seen by the 2 points explained 

below: 

 1) The present system has a timer for switching on/off of 

the lights at dawn/dusk which is not that convenient as it 

may get dark quickly in winter which is drawback of the 

timer system.[1,2] 

 2) As it is powered throughout the night when 

pedestrian/vehicle movement is least, a lot of power is 

wasted.[3] 

 

II. PROPOSED SYSTEM 
 

There are two parts of the project which are given as 

follow- 

 First, Power generation and storage part. 

 Second, Brightness control part. 

A. Power Generation And Storage Description: 
The major components being a propeller connected with 

a dynamometer and a solar panel. They are connected with 

a storage box having rechargeable battery and rectification 

circuit.  

 1) Power generation due to Movement of propeller 

(use of wind energy to generate power)- 
The propeller rotates due to the following   

Motion of the vehicles –cars , trucks , buses moving on 

the street with different velocities. The rapid motion of the 

vehicles makes the propeller connected with a 

dynamometer, to rotate. The movement of the propeller 

helps in conversion of mechanical energy with the help of 

a dynamometer. 

Other factors –This includes natural wind energy. 

Wind also helps in making the propeller to rotate. The 

energy so produced by the dynamometer is stored with the 

help of a storage battery.  

2) Power generation using solar panel – Sun radiation 

is used to generate power. A solar panel is used to convert 

solar energy into electrical energy. We use this energy to 

store in the storage box having a rechargeable battery. 

B. Brightness Control Part: 
Consist of ENTRY point and EXIT point. Brightness of 

the streetlights is inversely proportional to the number of 

vehicles passing the ENTRY point. As the number of 

vehicles passing the entry point increases, brightness of 

streetlights decreases till the minimum value required for 

visibility. Brightness again increases to the maximum as 

the vehicles exit from the EXIT point. Since the brightness 

of the LED streetlight is inversely proportional to the 

number of vehicles passing the entry point .When only 

single vehicle passes entry point, the streetlight glows with 

100% brightness. When two vehicles passes the entry 

point, the brightness of the streetlight glows with 90% 
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brightness .Similarly the brightness of the streetlight keeps 

on reducing depending on the number of vehicles till the 

brightness reaches the minimum value (say 50%) for 

visible vision. The minimum value of the brightness 

depends on different parameters like area, type of 

streetlight, etc. The brightness again increases as the 

vehicles exit the exit point of the road.[4,5] 

This project we use two logic. One is light sensitive 

logic and second is road sensor logic. When sensor is in 

dark then all the lights are on and when sensor is in light 

then all the lights are off. This is done by the light sensor 

(LDR).Therefore, LDR activates the circuit. Road sensor 

logic is nothing but the combination of photodiode and 

infrared led. We use these two sensor logics with 

comparator .In the process, we also use voltage regulator. 

Connections are made to microcontroller and output of the 

counts stating the number of vehicles in the road or 

crossing the entry point can be seen in segment led 

display.[7] 

 
Fig.1. Block Diagram 

 

III. SCOPE OF THE PROJECT 
 

This project has a large scope as it has the following 

features which help in making it easy to use, understand 

and modify it: 

 To decrease the power consumption of the streetlights. 

 Power generation and storage facility. 

 Not very difficult installation  

 One time installment. 

 No production of ultraviolet light (which is what 

attracts insects). 

 Do not contain toxic chemicals (e.g., mercury) and 

reduced carbon dioxide   emissions. 

 Long life with low maintenance. 

 No glare effect. 

 Can be used for management of traffic. 

 Can be used for security concerns and advanced road 

management  

 

IV. HARDWARE DESCRIPTION 
 

The system consists of a LDR, IR sensor, Photodiode, 

Power supply, voltage regulator, comparator, LEDs and 

Microcontroller, dynamometer, propeller, solar panel, 

rectification circuit, rechargeable battery 

 
Fig.2. Circuit Diagram 

 

V. RESULT AND CONCLUSION 
 

The system was successfully programmed to 

automatically turn off during the hours of daylight and 

only operate during the night. The brightness of the LED 

streetlight is inversely proportional to the number of 

vehicles passing the entry point. This makes the project 

more efficient and saves power. The design methodology 

adopted was to reduce power of the system and to 

optimize it based on cost. .As a conclusion, around 77% – 

81% of power consumption can be reduced by using this 

system towards providing a solution for energy saving. 

Night Mode: The brightness of the LED streetlight, that is 

inversely proportional to the number of vehicles passing 

the entry point, is divided into four levels. Level 1 being 

the maximum brightness and level 4 being the minimum. 

Table 1: Brightness Levels 

S.No Number of vehicles 

on road (N) 

LED brightness levels 

1 1-2 Brightness level 1 

2 3-5 Brightness level 2 

3 6-7 Brightness level 3 

4 8-9 Brightness level 4 

 

LEVEL 1: Here the number of vehicle on the road is 1. 

So the led streetlight glows with the maximum level of the 

brightness. 
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Fig.3. Demonstration with N=1 

 

LEVEL 2: Here the number of vehicle on the road is 5. 

So the led streetlight glows with reduced brightness 

compared to level 1. 

 

 
Fig.4. Demonstration with N=5 

 

LEVEL 3: Here the number of vehicle on the road is 6. 

So the led streetlight glows with reduced brightness 

compared to level 2 

 

 
Fig.5. Demonstration with N=6 

 

LEVEL 4: the number of vehicle on the road is 9. So 

the led streetlight glows with minimum brightness. 

 
                 Fig.6. Demonstration with N=9 

 

DAY MODE : Figure shows the generation of power 

using solar radiations and solar panel. This power is being 

stored in the rechargeable battery. 

 

 
Fig.7. Day mode 

 

VI. ADVANTAGES AND APPLICATIONS OF THE 

PROPOSED SYSTEM 
  

By adopting new and energy-efficient technologies and 

introducing procurement practices that promote the 

purchase of these technologies, large energy and cost 

savings can be achieved. Considering the variable power 

quality conditions in India, selection of lamps that operate 

over a wide range of power parameters would significantly 

reduce the replacement costs of the lamps by reducing the 

failure rate, although it may entail a high initial investment 

cost. The efficiency of street lighting can also be 

significantly improved by selecting appropriate optics for 

the luminaries as well as ensuring proper mounting height, 

overhang, and angle of tilt in a street lighting installation. 

Following these guidelines can enhance visibility and 

safety, and help reduce electricity consumption and costs, 

so as to free up resources for other pressing needs, thereby 

contributing to the improvement of the overall quality of 

life. These cost savings can also enable municipalities to 

expand street lighting to additional areas, increasing 

access to lighting in low-income and other underserved 

areas.[6] 

 Very long life, Ease of maintenance and Reduced 

maintenance costs. 

 Renewable sources of energy are being used and can be 

used as an alternative source of power. 
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 Useful for directing light on specific areas, since they 

produce  “directional” light - light emitted in one 

direction, rather than a diffused  glow. 

 Do not contain toxic chemicals (e.g., mercury) and 

reduced carbon dioxide   emissions. 

 No glare effect, reducing visual fatigue for both drivers 

and pedestrians. 

 Fewer electrical losses: All other types of lighting 

(except incandescent) require ballasts, additional 

electronic and/or electromagnetic components, in 

which some power is consumed. 

 More accurate color rendering: The color rendering 

index is the ability of a light source to correctly 

reproduce the colors of the objects in comparison to an 

ideal light source. Improved color rendering makes it 

easier for drivers to recognize potential road hazards. 

 Enhanced quality of life for people. 

 Uniformly lit roads and sidewalks. 

  Can be used in parking garages, Streetlights and 

medium-traffic density roads. 

  Management of traffic and distribution 

 

VII. FUTURE SCOPE OF THE PROJECT 
 

Management of traffic and distribution 
 Traffic signals provide orderly movement of traffic by 

assigning rights of way at intersecting streets. They’re 

usually very effective, but can be inefficient and 

potentially dangerous to motorists and pedestrians when 

installed under inappropriate conditions. Signals that are 

installed when no legitimate need exists often generate an 

increase in vehicle stops, traffic delays, fuel consumption, 

traffic accidents and disrespect for other traffic signals. 

The traffic signal system is configured to improve traffic 

flow and reduce vehicle emissions by continuous 

monitoring and optimizing of traffic signal operations 

based on real-time traffic conditions the counter display 

tells weather there are vehicles on the road or not and 

hence tells the pedestrians the good time to cross the road. 

This count also helps in managing the traffic. The red light 

time of the road with maximum number of the counts will 

be shorten and the road with less number of counts will 

have more red light timings.[8] 

 This paper mainly focuses on smart public transport 

system covering the domains like digital image 

processing, intelligent CCTV cameras, synchronization of 

CCTV camera with street lights to give signal about the 

road jam ahead, and use of electronic traffic counter to 

know the number of vehicles passing a particular route and 

changing the on-off time of signal light accordingly.[9] 
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